Background: Measurement of total serum IgE and allergen specific IgE is often requested to assess possible allergy. As public awareness increases, so do requests for allergy assessment; unless there is a clear ''allergen suspect'' in the history, several allergen specific IgE requests may be made. This increases the likelihood of detecting borderline increases in allergen specific IgE of uncertain relevance, and has important cost implications for the service. Aims: To provide an evidence base for this observation. Methods: In this retrospective observational study, results from 301 patients under 16 years of age from whom blood was taken for ''allergy testing'' from March 2001 to February 2003 were studied. Results: Allergen specific IgE testing in children with low total serum IgE concentrations (,10 IU/litre) yielded very few positive results (three of 73 children), except in those being investigated for an acute reaction to a single food; when IgE was 11-20 kU/litre, 13 of 73 children had positive allergen specific IgE; in the 21-40 kU/litre IgE group, 16 of 74 children had positive allergen specific IgE and in the 41-80 kU/litre group, 22 of 81 had positive allergen specific IgE. Conclusions: Allergen specific IgE testing in children with low IgE concentrations (,10 kU/litre) produces few positive results in patients with non-specific symptoms. Laboratories should perform allergy testing for specific allergens regardless of total IgE concentration only when there are convincing clinical reasons to do so, and should not proceed with this if the total IgE is ,10 kU/litre and the presenting symptoms are non-specific.
T he assessment and management of allergic disease in children is a growing and challenging field. Allergic manifestations range from low grade atopic symptoms (eczema, asthma, and rhinitis) and malabsorption symptoms (''faltering growth'' and diarrhoea) to acute life threatening anaphylaxis. Where there is a clear history of an acute reaction to a single food, the role of allergy assessment is to confirm the suspected agent and advise appropriate avoidance and rescue measures. Where symptoms are less acute, the role of food allergy may be less clear.
''As public awareness of allergy increases, so does patient/parent pressure for allergy testing''
The measurement of total serum IgE concentrations and allergen specific IgE is often requested in the assessment of possible allergy. An alternative method of detecting the presence of allergen specific IgE is skin prick testing, which is performed in the clinic setting by a trained nurse or physician, and will not be discussed further in our study of ''stand alone'' serum IgE concentration and allergen specific IgE measurement. The relative sensitivity and specificity of skin prick testing and serum assays in the detection of allergen specific IgE is unclear-for example, it is widely recognised that individuals with detectable allergen specific IgE may not be clinically intolerant of the allergen.
As public awareness of allergy increases, so does patient/ parent pressure for ''allergy testing'', often leading to blood being sent for serum IgE concentration and allergen specific IgE testing even in the absence of a clear ''allergen suspect'' in the history. This increases the likelihood of the detection of borderline increases in allergen specific IgE, of uncertain relevance, and has significant cost implications for the service. Our study describes the relation between increasing concentrations of total serum IgE in children and the detection of allergen specific IgE in the same patients on the same sample.
MATERIALS AND METHODS
This is a retrospective observational study of results from 301 patients under the age of 16 years from whom blood was taken for allergy testing during a two year period from March 2001 to February 2003, and whose total IgE ranged from 0 to 80 kU/litre (that is, up to and including the UK protein reference laboratory's normal maximum for adults). The requests were initiated either in primary care or by paediatric or dermatology departments, as part of normal clinical practice.
Each child had a total IgE estimation performed (Immulite 2000; DPC Diagnostics, Llanberis, Gwynedd, UK), along with the allergen specific IgE (Unicap 100; Pharmacia, Milton Keynes, UK). Tests were requested by the clinician, and up to a maximum of four tests were carried out each time in accordance with local practice. Age specific reference ranges for total IgE were (kU/litre): newborn , 5; 3 months, , 11; 1 year, , 29; 5 years, , 52; 10 years, , 63; and adult, , 81 ). We classified allergen specific IgE scores as follows; negative, 0; low grade, grades 1-2; intermediate grade, grades 3-4; and high grade, grades 5-6.
Results were grouped first according to increasing total serum IgE concentration: serum IgE concentration , 10 kU/ litre, 11-20 kU/litre, 21-40 kU/litre, and 41-80 kU/litre; and second, according to the patient's age in years.
Because this was a retrospective study of laboratory results, with clinical information gained only from the laboratory request form and no impact on clinical management of patients whose results were studied, ethical committee approval and patient consent were not sought.
RESULTS
Three of 73 children with a total IgE concentration of , 10 kU/litre had a positive allergen specific IgE result for at least one of the 159 allergen specific IgE tests that were requested (fig 1) , and these positive results were low grade. Of these cases, two were consistent with a clear clinical history of reaction to a single food (?peanut allergy, ?egg allergy), and both children improved after the introduction of peanut and egg free diets, respectively. The third was a low grade score to house dust mite, which may not have been relevant, in a child with non-specific symptoms (given as ''recurrent infections and poor growth''). Seventy of the 73 patients with total IgE ,10 kU/litre had no allergen specific IgE detected.
Where the total IgE was between 11 and 20 kU/litre (fig 2), more positive allergen specific IgE results were found (14 of 150), but most of these remained low grade (scores 1-2) and of uncertain relevance to the clinical indication stated. Sixty of 73 patients with total IgE 11-20 kU/litre had no allergen specific IgE detected. The difference between this group and the total IgE , 10 kU/litre group is significant (Fisher's exact test; two sided p value = 0.0149).
This trend continued with increasing total IgE (fig 3) . Where the total IgE was 21-40 kU/litre, the number of positive allergen specific IgE results increased to 18 of 74. Most positives were still low grade but there was an increasing number of grade 3-5 results in this group. Fifty eight of the 74 patients had no allergen specific IgE detected. However, any small differences in the incidence of allergen specific IgE results between the last three groups are irrelevant to this study. Figure 4 shows the results from those children with total IgE concentrations of 41-80 kU/litre. Fifty nine of the 81 children in this group had no allergen specific IgE detected. The number of positive allergen specific IgE results increased to 18 of 76. Table 1 shows the distribution of positive allergen specific IgE results according to age. Although almost all year groups were represented, as might be expected, most of our requests were from children less than 2 years old (31 of 54 patients). The correlation coefficient between age of all the children and their total IgE concentrations was 0.1699, indicating that the relation between low IgE and the reduced likelihood of finding positive allergen specific IgE applies across the whole paediatric age range; that is, it is not a phenomenon seen only because the low IgE concentrations were in a very young population. 
DISCUSSION
This retrospective study of request forms and results arose from the observation that children with a very low total IgE rarely, if ever, had allergen specific IgE present. We found that allergen specific IgE testing in children with low IgE concentrations (, 10 kU/litre) produces very few positive results in patients with non-specific symptoms. Other clinics may have stopped using these tests because of indications that they have low relevance to allergic diseases, but our study provides an evidence base for this policy. In our study, as the total IgE increases, there is an increase in the number of patients with allergen specific IgE and also an increasing number of higher grades of allergen specific IgE (table 2) .
Applying these data to future practice could make a considerable fiscal saving without compromising clinical care in those patients for whom the allergic history is unclear. Suggested methods of predicting atopic status have ranged from total IgE values in cord blood 1 and throughout childhood 2 to neonatal peripheral blood basophil counts. 3 Most of these have concentrated on looking at positive predictive values for atopy, and it has long been appreciated that a raised IgE in childhood is a poor predictor (positive predictive value, 50%) of allergic disease. 4 5 Even where allergen specific IgE is raised, this is not always reflected in clinical diseasein some children followed between 8 and 12 years of age, transient allergen specific IgE antibodies developed. 2 However, data investigating the ability of low IgE values to predict either positive or negative ''allergen specific IgE results'' does not appear to have received the same attention.
''Clinical governance demands that all clinicians and staff involved in laboratory medicine take responsibility to look critically at their practices to ensure that expensive tests are used most effectively''
In general, total IgE concentrations are a relatively crude method of detecting allergic disorders. Normal values will not exclude the presence of ''allergic disease'', particularly to a single allergen, and raised concentrations can be found in many patients who have no evidence of allergy. 6 Clinical governance demands that all clinicians and staff involved in laboratory medicine take responsibility to look critically at their practices to ensure that expensive tests are used most effectively. In children in whom allergy might be suspected, but no definite clues exist to explain vague symptoms, it is often tempting to request a battery of allergen specific IgE tests in the hope that something comes up as positive. Allergen specific IgE testing is much more expensive-albeit more readily available-than skin prick testing, and one of the criticisms of current practice is the ''over use'' of blood testing screens for specific allergens, perhaps to the detriment of a careful history and physical examination of the patient. A study based on the clinical data supplied on request forms does have drawbacks compared with prospective studies, but our experience is that if allergic symptoms are specific these are included in the clinician's justification for the test. Therefore, we feel that although we did not have access to the full clinical history in each case, useful conclusions can still be drawn from these data.
We are not suggesting that total IgE should be used as a screen for subsequent testing in all cases, because if the clinical history is that of a convincing allergic reaction to a single allergen, then a low total IgE does not preclude the presence of allergen specific IgE. With a history of an acute reaction, we would proceed with clinically appropriate allergen specific IgE tests, regardless of total IgE concentration-an approach that was suggested more than 20 years ago.
